INTRODUCTION
============

Pyoderma gangrenosum (PG) is rarely observed in patients with UC, with a prevalence of approximately 2%.[@B1] The pathophysiology of PG is unclear. Moreover, there is no standard or specific treatment for PG. Consequently, treatment is usually based on clinician experience. In recent years, anti-tumor necrosis factor (anti-TNF) agents have been suggested as the treatment of choice for PG associated with UC.[@B2][@B3][@B4][@B5][@B6] However, in some patients with UC in remission, anti-TNF agents are not essential. Here, we report a case in which hyperbaric oxygen therapy (HBOT) was used to treat PG associated with UC in remission.

CASE REPORT
===========

A 65-year-old man with a 17-year history of UC visited the internal medicine department of Gangneung Asan Hospital, complaining of a painful skin defect in both pretibial areas ([Fig. 1A](#F1){ref-type="fig"}). The patient\'s UC was in remission because of treatment with mesalazine 1.5 g/day and azathioprine 50 mg/day. The patient was also using metformin 1 g/day, glimepiride 3 mg/day, and olmesartan 20 mg/day for diabetes mellitus and hypertension. Three months earlier, he had visited a local orthopedic hospital due to the presence of ulcerative lesions in both pretibial regions. The orthopedist diagnosed the ulcerative lesions as cellulitis and prescribed antibiotics and daily dressing. The orthopedist asked the patient to discontinue azathioprine because of the unhealed lesions. The patient discussed discontinuing his use of azathioprine with his gastroenterologist. The gastroenterologist considered his medical condition as being in complete remission based on his condition during the last year, and allowed the patient to discontinue azathioprine treatment. However, the ulcerative lesions in both pretibial regions remained unhealed after 2 months, prompting the patient to visit a dermatologist. The dermatologist diagnosed the lesions as PG, and the patient was admitted. Upon admission, his vital signs were as follows: blood pressure, 119/64 mmHg; heart rate, 85 beats/min; respiratory rate, 22 breaths/min; and body temperature, 36.5℃. His laboratory data were as follows: white blood cell count, 6,200/mm^3^; neutrophil level, 67.4%; hemoglobin level, 12.0 g/dL; platelet count, 243,000/mm^3^; CRP level, 0.20 mg/dL (normal, \<0.30 mg/dL); and glycosylated hemoglobin level, 6.0%. Lower extremity CT angiography showed no active lesion. The patient was placed on mesalazine alone for maintenance treatment of his UC. He also underwent surgical debridement of the ulcerative lesions, which was performed by a plastic surgeon, as well as HBOT for 120 minutes at 2.4 atmospheres, based on the plastic surgeon\'s recommendation. The patient experienced pain in the left ear while in the hyperbaric tube because his ears were not properly equalized. A ventilating (tympanostomy) tube was inserted into the left tympanic membrane and the therapy was maintained. Over the next 3 months, a total of 29 sessions of HBOT, along with topical treatment without systemic antibiotics, were administered. Subsequently, the patient\'s ulcerative lesions completely resolved ([Fig. 1B](#F1){ref-type="fig"}) and his UC continues to be in remission.

DISCUSSION
==========

PG is rare and some cases have been treated with HBOT;[@B7][@B8] however, no case of PG associated with UC has received such treatment. To the best of our knowledge, this is the first case of PG associated with UC that was successfully treated with HBOT. In our case, the patient first presented to a local clinic. Because of the ulcerative lesions that were not resolved despite antibiotic therapy and daily dressing, the patient visited our dermatologist who diagnosed PG without performing a biopsy examination. PG has no pathognomonic, pathologic, or histologic findings and, occasionally, a biopsy is performed to distinguish PG from infection, malignancy, vasculitis, and insect bites. However, diagnosis of PG is based on the clinician\'s experience and the patient\'s clinical manifestations.[@B9][@B10] In the present case, the anatomical location (shins) of the lesion, the findings of the dermatologist, the patient\'s underlying UC, a lack of abnormal lesion on CT angiography, and the clinical course supported the diagnosis of PG. Therefore, we concluded that the clinical diagnosis was PG associated with UC. Nevertheless, it is possible that this case of PG was idiopathic PG. Although up to 50% of PG cases are idiopathic, the remaining cases seem to be associated with other conditions, with IBD being one of the most common associated diseases.[@B11] Even though most cases of PG associated with UC develop with exacerbation of bowel disease, PG is not closely related to the activity of colitis and can develop after colectomy.[@B1][@B12][@B13] These facts support our diagnosis. While the pathogenesis of PG is poorly understood, neutrophil dysfunction, disturbance of immune system regulation, and genetic predisposition have been proposed as possible pathogenic mechanisms.[@B11] Many reports have revealed the use of various treatments based on clinical experience. [@B9] Recently, anti-TNF agents have been suggested as treatment options for PG associated with UC.[@B2][@B3][@B4][@B9][@B10][@B11][@B14] According to previous reports, the treatment success rate is high and the response is rapid. However, it is unclear when the anti-TNF agent is to be discontinued and, although rare, adverse effects, such as respiratory infection or lymphoma, must be considered.

Use of HBOT for wound healing is well known. HBOT is performed in a closed hyperbaric chamber with 100% oxygen at 2 to 3 atmospheres. HBOT improves the local hypoxia of wounds by increasing the amount of oxygen dissolved in the blood. HBOT has some bactericidal effects, inhibits vasoconstriction, and improves angiogenesis. These actions may enhance wound healing and tissue regeneration. In general, the duration of a single treatment varies from 45 to 120 minutes at 2 to 3 atmospheres. Although some adverse effects may occur with HBOT, such as reversible myopia, claustrophobia, and equalization problems due to pressure differences in either or both ears, most are reversible or self-limiting. In general, HBOT is considered to be a very safe modality when used according to standard protocols.[@B15]

Cases of PG treated with HBOT have been previously reported. However, to the best of our knowledge, this is the first report of PG associated with UC that was treated with HBOT. Thus, this is the first case to highlight the possibility of HBOT as a safe and effective treatment choice for PG associated with UC, especially in patients who do not require anti-TNF agents. Moreover, HBOT precludes any concern about the adverse effects of anti-TNF agents.
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![(A) Photographs of both shins, showing ulcerative lesions with surrounding erythema. (B) Photographs of both shins after 3 months of hyperbaric oxygen therapy. Following ulcerative lesions resolution, only post-inflammatory hyperpigmentation remained.](ir-16-155-g001){#F1}
